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Abstract 
This paper presents an account of China’s chemical safety management. It starts from the chemical safety legislation and aims to provide 
the reader with information on current safety priorities. It examines the chemical safety license systems and priorities for supervision and 
management in details. The chemical safety licenses systems such as the safe production license and safe use license of chemicals have 
played critical roles in promoting the chemical management. The concept of Two Emphases and One Major are introduced with the aims 
of reducing major chemical accidents. There is also a brief discuss on chemical process safety to achieve the solid safety management in 
chemical enterprises. Therefore, the much safer chemical enterprises may be achieved through these new measures. 
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1. Introduction 
The Chinese government has paid great attention to the chemical safety management. The State Council has issued two 
very important documents on work safety in 2010 and 2011 consecutively, namely the Notice of the State Council on 
Further Strengthen Work Safety of Enterprises (GUOFA [2010]23) and the Instruction of the State Council on Persisting 
Scientific Development Safe Development to Promote Work Safety Toward Steady and Sustained Improvement 
(GUOFA[2011]40). There are many new requirements strengthening the role of enterprises mainly responsible for work 
safety including chemical safety. The campaign of the “Year of Work Safety” has been carried out to boost infrastructure 
building, ensure accountability held by enterprises and supervision. Then the newly revised Regulations on the Safety 
Management of Hazardous Chemicals issued with the subscription of No. 591 Decree of the State Council took effect on 
December 1st 2011. In the Regulations, there are many new requirements associated with chemical safety management 
including the safety license systems. According to the Regulations, the State Administration of Work Safety has issued 
many supporting rules to enhance chemical safety management and supervision. These rules include the Implementation 
Measures on Safe Production Permit for Enterprises Handling Hazardous Chemicals Production, Provisional Rules on 
Supervision and Administration of Major Hazard Installations of Hazardous Chemicals, Measures for the Administration of 
Selling Licenses for Hazardous Chemicals, Implementation Measures on Safety Permits for Construction Projects Relating 
to Hazardous Chemicals. At the same time, many technical standards have been issued to instruct chemical enterprises to 
strengthen safety management. With regard to the current situations and priority, the State Administration of Work Safety 
has identified and carried out many strictest countermeasures to improve the safety management and supervision in 
chemical industry. Through these measures the year of 2011 witnessed the rate of decrease of fatalities (-5.2%) over the 
previous year. 
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2. Check on chemical safety licenses further enhanced 
2.1. Strictest check for safety conditions of production and storage construction projects relating to hazardous chemicals 
The safe conditions of chemical enterprises shall be guaranteed from the beginning of construction projects. In order to 
ensure production and storage safety of hazardous chemicals, safety conditions of storage and production projects are 
regarded as a key. Then it is stipulated by the Regulations and department rules that any new projects, restructure and 
expansion projects, as well as storage projects should be reviewed by the safety supervision authority in terms of their safety 
conditions. As it is all known, the construction projects have different stages in the whole course of the project. In the first 
stage, enterprises concerned are required to conduct the proof of safety conditions and entrust qualified agencies to make 
safety assessment of their projects. The proof report by the enterprises on safety conditions shall comply with the national 
and local government policies and layouts at the feasibility study period. The reliability and maturity of the main 
technologies and process of the projects shall be thoroughly examined. The layouts of the major facilities sites and residents 
in the surrounding areas and the influence among the facilities and other business activities shall be fully examined to avoid 
major catastrophes. Besides, the safety assessment report shall be done on the basis of relevant safety laws, regulations and 
national standards and comply with the Detailed Rules on Safety Assessment of Chemical Construction Projects. Then, the 
safety supervision departments in charge shall organize the check or examination on the proof report of safety conditions 
and the assessment report. After the examination, the official notice shall be issued by the safety department concerned to 
verify the projects being passed. In the second stage, the enterprises are required to conduct the safety design according to 
rules and technical safety standards, such as the standard of Safety Design Management Guidelines for Chemical 
Construction Projects (AQ/T 3033-2010). It is an inevitable stage to strengthen safety supervision of safety design from the 
very beginning of the project. In recent years, there are many chemical accidents due to the design of the project that was 
not adequate or were done by non-qualified organizations. Once the design finished, it is unlikely to find the faults or the 
hidden dangers. Therefore, the safety design check is very crucial by the safety authorities. The safety department in charge 
shall conduct the safety check focusing on the designs relating to safety issues. The safety department in charge shall invite 
some relevant chemical exports to hold meeting to discuss the report on the safety design. Following the meeting, the safety 
department shall give the official notice to verify the safety design. In the last stage, the enterprises are required to apply for 
safety facilities examinations upon the completion of the construction project. This is the final examination by the safety 
department on work safety. All decision or notice by safety department shall be made within 45 days after they receive the 
application report of the enterprises according to the Regulations.  
2.2. Strictest check for safe production permit for enterprises handling hazardous chemicals production 
It is a vital for chemical enterprises to manage production activities safely. Then the strictest requirements and check are 
needed to guarantee the work safety. According to the above-mentioned Implementation Measures on Safe Production 
Permit for Enterprises Handling Hazardous Chemicals Production, the safety departments shall carry out the safety check 
before issuing the safety production license to chemical enterprises. According to the Implementation Measures, enterprises 
that have not obtained the safety license are not allowed to manufacture any products. There are six main requirements for 
safety considerations. Firstly, it is required on layout and planning of the enterprises. All enterprises shall comply with 
national policies on construction planning and layout. Those newly-established enterprises shall be planned to locate within 
chemical industrial zone. Secondly, it is required on design, techniques and safety facilities. The chemical processes of the 
enterprises are required to install automation control system. Thirdly, it is required on safety responsibilities. The enterprises 
shall formulate the nineteen major safety rules like Management of Change and Contractor Management. Fourthly, it is 
required on safety assessment. The enterprises are required to conduct safety assessment by qualified units. Fifthly, it is 
required on chemical registration. The manufactures and importers are required to take registration for hazardous chemicals 
through the specific official networks. Sixthly, it is required on emergency management. The enterprises that produce, store 
and utilize respiratory toxic and harmful gas, such as chlorine, ammonia, phosgene, should be equipped with all-blocked 
chemical-proof suits. If the enterprises meet the above-mentioned requirements, they can get the safety license and then they 
can finally manufacture their products. There are more than 20,000 manufactures enterprises that are currently in operation 
producing tens of thousands of chemicals in China.  
2.3. Strictest check for the permit of safe use of hazardous chemicals 
The safe use of chemicals is the same important as the safe production. In recent years, the enterprises that use hazardous 
chemicals for production are not any safer than manufacturing enterprises. There are many accidents from such enterprises. 
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Then the safe use license system is newly established according to the Regulations. Chemical enterprises which use 
hazardous chemicals for production are needed to obtain the safety license only when the amount of hazardous chemicals 
they use exceeded certain amount. The supporting rules are now being drafted by the State Administration of Work Safety 
in accordance with the Regulations. The supporting rules may focus on the scope of application, the procedures for issuing 
the license by city-level safety departments and specific requirements for obtaining the safe use license. The list of the 
chemical and corresponding chemical quantities used will be developed jointly by the State Administration of Work Safety, 
Ministry of Public Security and Ministry of Agriculture. However, some enterprises that use hazardous chemicals for 
production are also manufacturing hazardous chemicals. They have already obtained safe production license. So, such 
enterprises do not need to obtain safe use license to reduce unnecessary applications and approvals. 
2.4. Strictest check for sale license of hazardous chemicals 
The strictest safety supervision and the sale license are indispensable because the accidents may happen in the activities 
of sales if the chemicals are not being handled correctly. According to the Regulations, enterprises that want to sell 
hazardous chemicals are required to obtain sale license before running business. Particularly, those enterprises specialized in 
storing hazardous chemicals are put into this kind of license. The stricter requirements are stipulated for examination before 
issuing the sale license. By doing so, the work safety guarantees for enterprises handling hazardous chemicals are further 
strengthened. The powers of approval for sale license of hazardous chemicals are delegated to city-level and county-level 
work safety department respectively. For example, the city-level safety department shall responsible for issuing those sale 
licenses that enterprises’ activities are closely related to the extremely hazardous chemicals or just in storing hazardous 
chemicals. To connect the different types of licenses with other business activities, the Regulations put specific 
arrangements, i.e. those enterprises that have already obtained safe production license, safe use license, sale license can 
directly purchase highly toxic chemicals and explosive chemicals with one of the licenses. 
3. Supervision over the two emphases and one major strengthened 
3.1. Dangerous chemical processes regarded as the one emphasis 
The chemical processes are much more vital to the plant safety. If the chemical processes are in low automation control, 
the accidents may occur much often than those in high automation control. These phenomena can be clearly evidenced by 
many accidents occurred before. In order to supervise the targeting enterprises, the priorities are placed on the highly 
dangerous chemical processes in the work safety according the documents of the State Administration of Work Safety. To 
improve the intrinsic safety of the chemical manufacture facilities and storages equipment, the State Administration of 
Work Safety issued the announcement on the highly hazardous chemical process as the first priorities. By doing so, the 
chemical enterprises are encouraged to install automation system or to make technical innovation. In this Announcement, 
the 15 chemical processes have been identified and the correspondent safety control measures are recommended. The 15 
chemical processes are shortened as first priorities, namely, Phosgene, Electrolysis (Chloro-alkaline), Chlorination, 
Nitration, Synthesis of ammonia, processes for synthetic ammonia, Pyrolysis (cracking), Fluoride (fluorine), Hydrogenation 
such as hydrocracking, Diazotization, Oxidation (Peroxide, methyl ethyl ketone peroxide), Amination, Sulfonation, 
Polymerization, Alkylation. It is required that the enterprises that involved the 15 chemical processes have to complete 
automation innovation by the end of 2012. Those enterprises may install automation system like Distributed Control System 
(DCS) and Emergency Shutdown (ESD) system. The storage facilities listed as the emphases of safety supervision and 
major installations are required to install the monitoring devices to record the temperature, pressure, liquid level system and 
the alarm system in case of any release or leakage of hazardous chemicals. Furthermore, the automation controls are put into 
the one of the requirements on the issuing the safety licenses. In these efforts, it aims to achieve to reduce any major 
chemical accidents. 
3.2. Highly hazardous chemicals identified as another one emphasis 
It is necessary to identify the highly hazardous chemicals since they are more dangerous than others. Generally, there are 
as many as thousands of chemicals. Clearly some hazardous chemicals are easier to trigger accidents if not being handled 
properly. So the highly hazardous chemicals are identified as the priorities for safety supervision. The 60 substances are 
listed by the documents of the State Administration of Work Safety as first priorities. The some substances are chlorine, 
ammonia, liquefied petroleum gas (LPG), methane, crude oil, gasoline or naphtha, hydrogen, benzene, phosgene, sulfur 
dioxide, carbon dioxide, methanol, acrylonitrile, ethylene oxide, acetylene, hydrogen fluoride, vinyl chloride, toluene, 
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hydrogen cyanide, ethylene, phosphorus trichloride, nitrobenzene, styrene, expoxypropane, methane chloride, butadiene, 
dimethyl sulfate, sodium cyaniding, propylene, phenylamine, dimethylamine, phohenol, Toluene Diisocyanate(TDI), methyl 
isocyanate, ammoniu, nitrate etc. Any process or facilities associated with the listed 60 substances are required to take more 
safety measures as compared with others. These measures include the installation of automation system and alarm system.  
3.3. Major hazardous installations regarded as the one major 
The Provisional Regulations on Supervision and Administration on Major Hazard Installations of Hazardous Chemicals 
has been issued by the State Administration of Work Safety (the No. 40 degree of SAWS). According to the Provisional 
Regulations, the identification, assessment of major hazard installations and specific safety management are required for 
any major hazardous installations. Firstly, the chemical enterprises shall make identification according to standard of the 
Identification of Major Hazard Installations of Hazardous Chemicals (GB18218-2009). It is determined by the ratio of 
threshold quantities to actual unit quantities, e.g. once the ratio equals or exceeds 1, it would be taken as major hazard 
installations. Secondly, enterprises related to major hazardous installations shall establish and improve safety monitoring 
and control system and countermeasures based on types, amount, production, techniques of chemicals. Thirdly, There are 4 
levels classifications for the major hazard installations that is determined by inducting correction coefficient  of hazardous 
chemicals and  of workers’ exposure value beyond major hazard installations unit. The value R can be calculated through 
following equation given by the Provisional Regulations 
 
 
Where the R is the level of major hazard installations. The q1, q2, …, qn are the existing actual unit quantities (ton). The 
Q1, Q2, …, Qn are the threshold quantities (ton). The 1, 2, …, n are correction coefficient of hazardous chemicals. The 
 is numbers of workers’ exposure within the scope of 500 m outside major hazard installation unit. If the R equals or 
exceeds 100, the major hazardous installations shall be regarded as first level, the highest one. If the R equals or exceeds 10 
the major hazardous installations shall be regarded as fourth level, the lowest one. The induction of correction coefficient  
is attributed to differences in nature of risks among toxic gases, explosives, flammable gases. The induction of  is to 
estimate the influence on circumstances and social communities in case of incidents from the major hazard installations. The 
more people exposed to harmful environment, the higher value of  is given. Fourthly, according to the Provisional 
Regulations, qualified safety assessment agencies shall be entrusted with some cases to conduct quantitative risk assessment 
for more effective control measures. The quantitative risk assessment guideline will be issued as a safety technical standard 
by the State Administration of Work Safety to instruct the evaluation activities. 
4. Chemical process safety further emphasized 
The chemical process safety plays a critical role in chemical enterprises. The 1984 release of methyl isocynate in Bhopal, 
India highlighted the need for strengthening chemical process safety. The 2005 chemical explosion in BP (British Petroleum) 
refinery at the Texas, USA resulted in 15 workers deaths and 180 others injuries. After the fully investigation into this 
accident, it is found that the root of the causes for BP accident was a lack of the developed process safety. Therefore, the 
chemical process safety is highlighted to ensure chemical plant safety in recent years. So, the technical standard called 
Guidelines for Process Safety Management of Chemical Corporations (AQ/T3034-2010) has been issued by the State 
Administration of Work Safety. The China standard of Guidelines is slightly different with the OSHA 1910.119 Process 
Safety Management Standard of USA. The Guidelines contain 12 elements, namely the process safety information, process 
hazard analysis, operating procedures, training, contractor management, pre-startup safety review, mechanical integrity, 
operation permit, management of change, incident/accident investigation, emergency management and compliance audits. 
The OSHA PSM contains 14 elements with the differences of employee involvement and trade secrets. As we all know, the 
chemical facilities safety are closely related to the processes, equipment, electricity, devices, utilities, and personal qualities. 
Then the State Administration of Work Safety is now drafting the Guidance on Strengthening Chemical Process Safety 
Management to further enhance the chemical safety in enterprises. The enterprises are required to follow the Guidelines to 
strengthen the safety management of chemical process in order to achieve better safety records. It is recommended that 
enterprises shall collect process safety information, conduct process hazards analysis, perfect operation rules, strengthen 
training and contract management, place special precaution on the hot work and entering confined space, enhance the 
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management of change, examine the pre-startup preparation, and upgrade the emergency management. In doing so, it is 
hoped that enterprises related can improve the chemical safety management.  
5. Conclusion 
All in all, the remarkable achievements have been made on chemical safety in recent years. The chemical industry saw 
further improvement in work safety and chemical fatal accidents in last year dropped over the previous year. The 
improvement on chemical safety management and the drop on fatal accidents in chemical industry show that the new 
measures introduced are effective and efficient. The overall chemical safety management in enterprises has been enhanced 
through the chemical safety licenses system. The control systems for highly dangerous chemical processes have been 
innovated. Therefore, it is firmly believed that the safety management of chemical enterprises can be strengthened and 
upgraded through the implementation of the Regulations together with the chemical safety licenses system, the strictest 
supervision over the Two Emphases and One Major, the chemical process safety management.  
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